Characterization of the barrier properties of mucosal membranes.
The barrier properties of the nasal, rectal, and vaginal membranes were investigated in the rabbit by comparing physical characteristics and permeability to model hydrophilic and lipophilic compounds. It was found that the nasal, rectal, and vaginal mucosae differ in their physical characteristics and interactions. The nasal mucosa had the highest in vitro transport of both the model hydrophilic compound, mannitol, and the model lipophilic compound, progesterone. Although the nasal mucosa was found to have some hydrophilic character, it appears that these mucosae are primarily lipophilic in nature. The role of the lipid domain in the barrier properties of these mucosal membranes was investigated using progesterone and a series of its hydroxyprogesterone analogues. Membrane permeability was found to decrease as the order of hydrophilicity of the progestins increased, indicating that the lipid domain plays an important role in the barrier function of these membranes. The changes observed in the physical properties and permeability of the mucosal membranes after extraction of the lipids also demonstrated the importance of the lipid domain in the maintenance of the mucosal barrier.